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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relate in general to 
torque transmitting devices, and more particularly to tor- 
sional vibration dampers of the kind suited for use with 
internal combustion engines. 

2. Description of the Related Art 

[0002] GB 2 066 41 6 A discloses a two-stage torsional 
vibration damper comprising sliding dividers being ar- 
ranged between adjacent dampening springs in the cir- 
cumferential direction. In operation of the damper as- 
sembly, the sliding dividers slide on lips of retainer 
plates. 

[0003] US 5 009 301 discloses a damper assembly 
according to the preamble part of claim 1 . 
[0004] A further example of this kind of torsional vi- 
bration damper assembly is disclosed in U.S. Patent 
4,530,673. The vibration damper assembly includes a 
housing serving as an input element and having drive 
straps, a hub on which the housing is joumaled, the hub 
having two circumferential ly spaced radial hub arms, a 
compression spring received within the housing and ex- 
tending between the edges of adjacent hub arms and 
drive straps, and wedge-shaped dividers inserted be- 
tween adjacent coils of the spring. 
[0005] The dividers are provided for dividing the 
spring into several functioning spring segments, where- 
by to provide the vibration damper assembly with high 
deflection amplitude characteristics. 
[0006] The dividers are adapted to be guided by the 
housing by being brought into contact at outer arcuated 
support surfaces thereof with the inside surface of the 
housing. 

SUMMARY OF THE INVENTION 

[0007] In operation, the dividers are urged againstthe 
housing by the centrifugal force of itself and the centrif- 
ugal force of the compression springs. Thus, when the 
dividers are caused to slide within the housing while be- 
ing guided by same, there is a possibility that a large 
hysteresis in the torsional vibration damping action is 
caused, thus disabling to provide stable torsional vibra- 
tion damping characteristics. 

[0008] An object of the present invention is to provide 
a torsional vibration damper assembly which is free from 
the above described hysteresis in the torsional action or 
torsional vibration damping action and has stable tor- 
sional vibration damping characteristics. 
[0009] This object is solved by the features of claim 
1 . The subclaims contain preferred embodiments of the 
invention. 



[0010] To achieve the above object, there is provided 
according to an aspect of the present invention a tor- 
sional vibration damper assembly comprising a pair of 
first and second torque transmitting elements rotatable 

5 relative to each other, a damper hub operatively con- 
nected to the first torque transmitting element and hav- 
ing a plurality of circumferentially spaced radial hub 
arms, a plurality of compression springs disposed be- 
tween the second torque transmitting element and the 

10 hub arms, and a ring member surrounding the compres- 
sion springs and having an inner circumferential side ca- 
pable of contacting radially outer peripheries of the com- 
pression springs. 

[001 1] According to another aspect of the present in- 
*5 vention, there is provided a torsional vibration damper 
assembly comprising a pair of first and second torque 
transmitting elements rotatable relative to each other, a 
damper hub operatively connected to the first torque 
transmitting element and having a plurality of circumfer- 
20 entialfy equally spaced radial hub arms, a drive plate op- 
eratively connected to the second torque transmitting el- 
ement and having a plurality of circumferentially equally 
spaced windows, a plurality of compression springs ex- 
tending between circumferentially opposed edges of the 
25 windows and the hub arms, and a ring member rotatable 
relative to the first and second torque transmitting ele- 
ments and surrounding the compression springs for re- 
stricting radially outward bending of the compression 
springs. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 



35 Fig. 1 is a plan, partially cutaway, view of a torsional 
vibration damper assembly according to an embod- 
iment of the present invention; 
Fig. 2 is a sectional view taken along the line ll-ll in 
Fig. 1; 

40 Fig. 3A is a plan view of a projection used in the 
torsional vibration damper assembly of Fig. 1 ; 
Fig. 3B is a sectional view taken along the line II- 
IB-IIIB in Fig. 3A; 

Fig. 4 is a view similar to Fig. 1 but shows another 
45 embodiment; 

Fig. 5 is a fragmentary plan view of a ring member 
used in the torsional vibration damper assembly of 
Fig. 4; 

Fig. 6 is an enlarged sectional view of an important 
50 portion of a torsional vibration damper assembly ac- 
cording to a further embodiment of the present in- 
vention; and 

Fig. 7 is a view similar to Fig. 6 but shows a further 
embodiment of the present invention. 

55 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 3] Referring more particularly to the disclosure in 
the drawings wherein are shown illustrative embodi- 5 
ments of the present invention, Figs. 1 to3A-3B disclose 
a torsional vibration damper assembly adapted to con- 
stitute a flywheel of an internal combustion engine, i.e., 
adapted to be operafrvely connected to a crank shaft 1 . 
The vibration damper assembly includes a first inertia 
member 2 serving as an input element. The first inertia 
member 2 is connected with bolts 4 to the crank shaft 1 
together with a bearing holder 3. A second inertia mem- 
ber 5 is supported rotatable relative to the first inertia 
member 2 and adapted to be connected to a clutch as- 
sembly (not shown). The vibration damper assembly in- 
cludes a torsional vibration damper 6 connecting be- 
tween the first inertia member 2 and the second inertia 
member 5. 

[0014] The first inertia member 2 is formed with 
through holes 7 and further with, on the side facing the 
second inertia members, concentric and continuous an- 
nular depression 8 and groove 9. At the outer circum- 
ferential edge of the groove 8, there are provided a plu- 
rality of notches 10, i.e., four in this embodiment, which 
are arranged at equal circumferential intervals. 
[0015] The open ends of the notches 10, which are 
located on the second inertia member side 5 of the first 
inertia! member 2, is closed by an annular inertia mem- 
ber 11 which is fixedly attached to the second inertia 
member 5 side of the first inertia member 2. The notches 
10 are thus adapted to open only radially inward. The 
annular groove 9 is located closer to the center of the 
first inertia member 2 than the depression 8. At the outer 
circumferential edge of the groove 9, there is formed a 
notch 12. A ring gear 13 is mounted on the first inertia 
member 2 and fixedly attached to same. 
[0016] The second inertia member 5 includes a hub 
portion 1 5 and an annular plate portion 1 6 extending ra- 
dially outward from the hub portion 15. At the hub portion 
15, the second inertia member 5 is supported on the 
bearing holder 3 by way of a bearing 1 7 so as to be ro- 
tatable thereon. In this connection, since the bearing 
holder 3 and the first inertia member 2 are connected 
with bolts 4 to the crank shaft 1 as an integral unit, the 
second inertia member 5 is resuitantly supported on the 
first inertia member 2 in a way as to be rotatable relative 
to the first inertia member 2. 

[001 7] The hub portion 1 5 of the second inertia mem- 
bers has an axial end section protruding into the annular 
groove 9. The axial end section is formed with a plurality 
of axial projections 18 which are arranged in a circum- 
ferential array with equal intervals. By adjacent axial 
projections 18 there are formed engagement grooves 
19. Further, at the outer circumferential periphery of the 
hub portion 15, there are formed external teeth 20. 
[0018] The annular plate portion 1 6 of the second in- 
ertia member 5 has a surface 21 which is to be contacted 



by a clutch disc of a clutch assembly (not shown). 
[0019] The torsional vibration damper 6 connecting 
between the first and second inertia members 2 and 5 
is disposed so as to associate with the depression 8 of 
the first inertia member 2. The damper 6 includes a 
damper hub 26, a pair of drive plates 27 disposed on 
the opposite sides of the damper hub 26, and compres- 
sion springs 30 disposed in respective windows 28 and 
29 formed in the corresponding portions of the damper 
hub 26 and the drive plates 27. The compression 
springs 30 resiliently connect between the damper hub 

26 and the drive plates 27 in a way as to allow them to 
be rotatable relative to each other. 

[0020] The damper hub 26 includes a central body 
portion in the formed of an annular plate. At the inner 
circumferential periphery of the central body portion, the 
damper hub 26 has a plurality of internal teeth 32 
meshed with the external teeth 20 of the second inertia 
member 5. By this, the damper hub 26 is not rotatable 
but axially movable relative to the second inertia mem- 
ber 5. Further, the damper hub 26 has a plurality of cir- 
cumferentially equally spaced radial hub arms 33 ex- 
tending radially outward from the central body portion. 
The above described windows 28 are defined by circum- 
ferentially opposed edges of adjacent hub arms 33. 
[0021 ] At the radially outer ends of the hub arms 33, 
there are formed circumferentiaUy extended finger por- 
tions 33a for preventing the compression springs 30 
from slipping off or moving out of place. 
[0022] The pair of drive plates 27 are formed with win- 
dows 29 corresponding in position to the windows 28 of 
the damper hub 26. That is, each window 29 of the drive 
plates 27 has circumferentiaUy opposed edges corre- 
sponding in position to the edges of adjacent radial hub 
arms 33. The compression springs 30 extend between 
the circumferentiaUy opposed edges of the windows 29 
and the hub arms 33 and thereby resiliently connect be- 
tween the damper hub 26 and the drive plates 27. The 
drive plates 27 are further formed with, at the outer cir- 
cumferential peripheries thereof, a plurality of radially 
outward projections 35 fitted in the notches 1 0 of the first 
inertia member 2. At the radially inner and outer ends of 
the windows 29, there are formed axially outward fingers 
29a and 29b which are formed by cutting and bending, 
so that the compression springs 30 are held between 
the fingers 29a and 29b and thereby being prevented 
from slipping off or moving out of place. 
[0023] The drive plates 27 are joined togetherby dow- 
el pins 36 and rivets 37 and constitute an integral unit. 
The rivets 37 are also held fast in the through holes 7, 
whereby to connect the drive plates 27 to the first inertia 
member 2. Thus, the drive plates 27 are connected to 
the first inertia member 2 by two connecting means, i. 
e., by means of the projections 35 fitted in the notches 
1 0 and by means of the rivets 37. That is, the drive plates 

27 are connected at the radially inner side with the rivets 
37 and at the radially outer side with the projections 35, 
to the first inertia member 2. 
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[0024] As best shown in Fig. 1, the compression 
springs 30 are bowed or arcuated and disposed within 
the windows 28 of the damper hub 26 and the corre- 
sponding windows 29 of the drive plates 27. 
[0025] In this connection, the windows 28 of the 
damper hub 26 are defined by the hub arms 33, and the 
windows 29 are formed in the drive plates 27. Thus, the 
compression springs 30 resiliently or elastically connect 
between the damper hub 26 and the drive plates 27 in 
a way as to allow them to be rotatabie relative to each 
other. The damper hub 26 is connected to the second 
inertia member (output element) 5, and the drive plates 
27 are connected to the first inertia member (input ele- 
ment) 2. Thus, the first inertia member (input element) 
2 and the second inertia member (output element) 5 are 
connected so as to be rotatabie relative to each other. 
[0026] A ring member 40 in the form of an annular 
plate is disposed radially outside the compression 
springs 30 so as to surround the same. 
[0027] The ring member 40 is constructed and ar- 
ranged so as to be rotatabie relative to the damper hub 
26 and the drive plates 27, i.e., the first inertia member 
2 and the second inertia member 5 and capable of con- 
tacting, at the inner circumferential side thereof, the ra- 
dially outer peripheries of the compression springs 30. 
It is selected that the inner circumferential side of the 
ring member 40 contact the radially outer peripheries of 
the compression springs 30 directly or indirectly. Fur- 
ther, it is selected that the ring member 40 contacts at 
the inner circumferential side thereof the radially outer 
peripheries of the compression springs at all times or 
only at the time when the compression springs 30 are 
subjected to a centrifugal force larger than a predeter- 
mined value and bent radially outward. 
[0028] In this embodiment, the ring member 40 has at 
predetermined positions on the inner circumferential 
side thereof projections 41 which are capable of con- 
tacting the radially outer peripheries of the compression 
springs 30. 

[0029] The projections 41 in this embodiment are in- 
dependent parts formed separately from a body of the 
ring member 40 and secured to same. The projections 
41 have a lower coefficient of friction than the body of 
the ring member 40 and such an outer configuration 
shown in Figs. 3A and 3B, i.e., an arcuated, nearly rec- 
tangular shape as a whole. Each projection 41 has a 
groove 42 having an open end at the radially outer side 
thereof. The projections 41 are attached to predeter- 
mined inner circumferential side portions of the ring 
member 40 by fittingly receiving the inner circumferen- 
tial side portions in the grooves 42. 
[0030] Preferably, the projections 41 are attached to 
the ring member 40 so as not to move circumferentially 
relative to the ring member 40. Specifically, the projec- 
tions 41 are joined to the ring member 40 by using ad- 
hesive or otherwise joining materials or by using con- 
necting pins. 

[0031] In this embodiment, the projections 41 are con- 



structed so as to contact the radially outer peripheries 
of the compression springs 30 at all times. However, the 
projections 41 can be constructed so as not to contact 
the compression springs 30 at all times but only when 
5 the compression springs 30 are subjected to a centrifu- 
gal force larger than a predetermined vlaue and bent 
radially outward . 

[0032] A friction damper 45 is provided so as to apply 
a damping resistance to relative rotation between the 

10 first inertia member 2 and the second inertia member 5. 
The friction damper 45 includes a friction plate 46 for 
generating a f rictional force at the time of relative rota- 
tion of the first inertia member 2 and the second inertia 
member 5, and a spring member (belleville spring) 47 

15 for urging the friction plate 46 in a predetermined direc- 
tion. 

[0033] The friction plate 46 consists of an annular hub 
48 and a pair of friction elements 49 attached to the op- 
posite sides of the hub 48, and is disposed within the 

20 annular groove 9. The hub 48 of the friction plate 46 is 
in the form of an annular plate and has at the inner cir- 
cumference thereof projections 50 engaged in the 
grooves 1 9 of the second inertia member 5. Accordingly, 
the friction plate 46 and the second inertia member 5 

25 are connected so as to be rotatabie as an integral unit 
but axially movable relative to each other. 
[0034] To the projections 50 of the friction plate 46 are 
attached damping elements 51 which are brought into 
contact with projections 18 of the second inertia member 

30 5 to provide springy or resilient reaction in response to 
relative movement of the friction plate 46 and the second 
inertia member 5. In the meantime, the damping ele- 
ments 51 can be bonded to circumferential side surfac- 
es of the projections 18 or to the circumferential side 

35 surfaces of the projections 50. 

[0035] The spring (belleville spring) 47 for pushing the 
friction plate 46 is in the form of a depressed, circular 
cone and disposed at the bottom of the annular groove 
9 of the second inertia member 5. The spring 47 pushes 

40 the friction plate 46 together with a pushing plate 52 
against the drive plate 27. 

[0036] The pushing plate 52 is of a flat, annular plate 
and has at the outer circumference thereof a projection 
53 projecting radially outward and engaged in the notch 
45 1 2 of the first inertia member 2. Accordingly, the pushing 
plate 52 and the first inertia member 2 are connected so 
as to be rotatabie as an integral unit but axially movable 
relative to each other. 

[0037] In this connection, the friction plate 46 of the 
50 friction damper 45 is pushed against the drive plate 27. 
On the other hand, the drive plate 27 is connected to the 
first inertia member 2 at two kinds of joining places, i.e., 
by means of the projections 35 fitted in the notches 10 
of the first inertia member 2 and by means of the rivets 
55 37. As a result, the friction damper 45 provides a friction 
damping resistance to relative rotation of the first and 
second inertia members 2 and 5. 
[0038] With the above described structure, the torque 
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applied to the input shaft 1 is inputted to the first inertia 
member 2. From the first inertia member 2, the torque 
is transmitted by way of the torsional vibration damper 
6 and the friction damper 45 to the second inertia mem- 
ber 5. 5 
[0039] More specifically, the drive plates 27 of the tor- 
sional vibration damper 6 are connected by way of the 
projections 36 and the rivets 37 to the first inertia mem- 
ber 2. The damper hub 26 is connected by way of the 
internal teeth 32 to the second inertia members. Thus, 
the torque inputted to the first inertia member 2 is trans- 
mitted by way of the drive plates 27, the compression 
springs 30 and the damper hub 26 to the second inertia 
member 5. 

[0040] In this instance, the compression springs 30 
disposed in the windows 28 and 29 provide a high am- 
plitude deflection and thereby a vibration absorbing ac- 
tion. Further, the friction damper 45 provides a damping 
action since the friction plate 46 is engaged with the sec- 
ond inertia member 5 and the pushing plate 52 is en- 
gaged with the first inertia member 21 , so the friction 
plate 46 is caused to slide on the drive plate 27 and the 
pushing plate 52 while being subjected to friction. 
[0041 ] When the torsional vibration damper assembly 
is operated, the radially outer peripheries of the com- 
pression springs 30 can contact the inner circumferen- 
tial side of the ring member 40, i.e., the radially inner 
peripheries of the projections 41 provided to the inner 
circumferential side of the ring member 40. That is, in 
case the compression springs 30 are compressed and/ 
or subjected to a centrifugal force, they are bent radially 
outward. When this is the case, the springs 30 are 
brought into contact at the radially outer peripheries 
thereof with the inner circumferential side (i.e., the radi- 
ally inner peripheries of the projections 41) of the ring 
member 40 and thereby restricted in futher radially out- 
ward bending. 

[0042] In this instance, the ring member 40 is subject- 
ed to a centrifugal force of itself and a centrifugal force 
of the compression springs 30. However, since the ring 
member 40 is circular and restricted in deformation, it 
never occurs such a case that the ring member 40 is 
pushed against other constituent parts of the torque 
transmitting assembly. 

[0043] Thus, even when the compression springs 30 
are subjected to a centrifugal force at the time of oper- 
ation of the torque transmitting assembly, the ring mem- 
ber 40 capable of contacting the outer circumferential 
peripheries of the compression springs 30 does not 
cause a large hysteresis in the torsional action, i.e., the 
torsional vibration damping action. Accordingly, the tor- 
sional vibration damper assembly can have stable tor- 
sional characteristics, i.e., torsional vibration damping 
characteristics. 

[0044] Further, since the ring member 40 has at the 
inner circumferential side thereof the projections 41 
adapted to contact the radially outer peripheries of the 
compression springs 30, it can contact the compression 



springs 30 at stably constant positions, thus making it 
possible to attain stable torsional characteristics. 
[0045] Further, since the projections 41 are of parts 
independent from the body of the ring member 40 and 
made of a material having coefficient of friction lower 
than the body of the ring member 40, the friction be- 
tween the compression springs 30 and the projections 
30 can be reduced as small as possible. 
[0046] Further, since the body of the ring member 40 
is sized so as not to contact the compression springs 30 
under the condition where the projections 41 are put in 
contact with the compression springs 30, it never occur 
that anything other than the projections 41 contacts the 
compression springs 30, thus making is possible to pre- 
vent useless friction from being produced between 
them. 

[0047] Referring to Figs. 4 to 6, another embodiment 
will be described. This embodiment is substantially sim- 
ilar to the previous embodiment of Figs. 1 to 3A-3B ex- 
cept for the projections 41 , so like parts will be desig- 
nated by like reference characters and repeated de- 
scription thereto will be omitted for brevity. 
[0048] In this embodiment, the projections 1 41 are in- 
tegral with the body of the ring member 1 40. That is, the 
projections 41 are constituted by projecting portions of 
the body of the ring member 140, which project radially 
inward of the ring member 40. 
[0049] In the embodiment shown in Figs. 4 and 5, 
each projection 141 has a radially inner end (no numer- 
al) capable of contacting the radially outer periphray of 
each of the compression springs 30. Each projecion 141 
further includes a finger section 142 projecting radially 
inward from the above described inner end thereof. The 
finger section 142 is inserted between adjacent coils of 
each of the compression spring 30 so as to divide the 
compression spring 30 into two functioning segments. 
Each projection 1 41 further includes at the circumferen- 
tialfy opposed sides of the finger section 142 a pair of 
retaining sections 143 retaining predetermined portions 
of the compression spring 30. 

[0050] Further, in the embodiment shown in Fig. 6, the 
ring member 240 has three finger sections 242 and two 
retaining sections 243, each dedifined between adja- 
cent two of the finger section 242. The retaining sections 
243 are sized so as to have the width a little larger than 
the diameter of the wire constituting the compression 
spring 30. 

[0051 ] Further, in the embodiment shown in Fig. 7, the 
ring member 340 has two finger sections 342 and one 
retaining section 343 defined between the finger sec- 
tions 342. The retaining section 343 has a part circular 
cross section which is sized and shaped so as to as to 
fittingly receive a predetermined portion of the compres- 
sion spring 30. 

[0052] With the above structures, the ring member 
140, 240 or 340 is never deformed or moved by a cen- 
trifugal force applied thereto, so the ring member 140, 
240 or 340 is not pushed against other constituent parts. 
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Accordingly, it never occurs that the ring member 140, 
240 or 340 causes a large hysteres in the torsional char- 
acteristics or torsional vibration damping characteris- 
tics. 

[0053] Thus, similarly to the previous embodiment of 
Figs. 1 to 3, the embodiments of Figs. 4 to 7 can produce 
substantially the same effect, thus making it possible to 
obtain a torsional vibration damper assembly having 
stable torsional vibration damping characteristics. 
[0054] In addition, the projections 141 , 241 or 341 are 
integral with the body of the ring member 140, 240 or 
340 and therefore can be formed with ease. Further, the 
embodiments are desirable since not increasing the 
number of constituent parts. 

[0055] Further, the projections 141, 241 or 341 are 
provided with the retaining sections 143, 243 or 343 re- 
taining predetermined portions of the compression 
springs 30, so the positions where the compression 
springs 30 are supported by the ring member 140, 240 
or 340 become stable and stable support of the com- 
pression springs 30 can be attained. 
[0056] While there have been described herein what 
are considered to be preferred and exemplary embodi- 
ments of the present invention, other modifications of 
the invention shall be apparent to those skilled in the art 
from the teachings herein. For example, an embodiment 
wherein the compression springs 30 which are arcuated 
or bowed have been described shown, compression 
springs having straight center axes can be used in place 
therefor. 

[0057] Further, an embodiment wherein the drive 
plates 27 of the torsional vibration damper 6 are dis- 
posed on the opposite sides of the damper hub 26 has 
been described and shown, such a structure wherein a 
drive plate is disposed only on one side of a damper hub 
can be employed in place therefor. 



Claims 

1 . A torsional vibration damper assembly (6) compris- 
ing: 

a pair of first and second torque transmitting el- 
ements (5, 2) rotatable relative to each other; 
a damper hub (26) operatively connected to 
said first torque transmitting element and hav- 
ing a plurality of circumferential ly spaced radial 
hub arms (33); 

a plurality of compression springs (30) dis- 
posed between said second torque transmitting 
element (5) and said hub amis; and 
a ring member (40) surrounding said compres- 
sion springs (30) characterized in that the ring 
member has an inner circumferential side ca- 
pable of contacting radially outer peripheries of 
said compression springs (30), wherein one 
compression spring is arranged in the circum- 



ferential direction between two adjacent hub 
arms (33). 

2. A torsional vibration damper assembly according to 
5 claim 1 , wherein said ring member (40) has at said 

inner circumferential side a plurality of circumferen- 
tially spaced, radial projections (41) projecting to- 
ward said radially outer peripheries of said com- 
pression springs. 

10 

3. A torsional vibration damper assembly according to 
claim 2, wherein said projections (41 ) are independ- 
ent from a body of said ring member (40). 

*5 4. A torsional vibration damper assembly according to 
claim 2, wherein said projections (41) are integral 
with a body of said ring member (40). 

5. A torsional vibration damper assembly according to 
20 claim 2, wherein each of said projections (41) has 

a retaining section retaining a predetermined por- 
tion of each of said compression springs. 

6. A torsional vibration damper assembly according to 
25 clajm 2, wherein said inner circumferential side of 

said ring member (40), excluding portions where 
said projections (41) are provided, is so sized as to 
be out of contact with said radially outer peripheries 
of said compression springs under the condition 
30 where said projections are put in contact with said 
compression springs. 

7. A torsional vibration damper assembly according to 
claim 2, wherein the plurality of circumferentially 

35 spaced, radial projections has a radially inner end 
which is brought into contact with said radially outer 
periphery of each of said compression springs at all 
times. 

*o 8. A torsional vibration damper assembly according to 
claim 2, wherein the plurality of circumferentially 
spaced projections has a radially inner end which 
is brought into contact with said radially outer pe- 
riphery of each of said compression springs only 
45 when said compression springs are subjected to a 
centrifugal force larger than a predetermined value. 

9. A torsional vibration damper assembly according to 
claim 7 or 8, wherein each of said projections has 

so a finger section (142) projecting radially inward from 
said radially inner end, said finger section (1 42) be- 
ing inserted between adjacent coils of each of said 
compression springs (30) to divide said compres- 
sion springs into two segments. 

55 

10. A torsional vibration damper assembly according to 
claim 9, wherein each of said projections further has 
at circumferentially opposed sides of said finger 
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section (142) a pair of retaining sections (143) re- 
taining predetermined portions of each of said com- 
pression springs (36). 

11. A torsional vibration damper according to claim 1, 
wherein the compression springs (30) are arcuated. 



PatentansprGche 

1. Drehschwingungsdampfer-Anordnung (6), umfas- 
send: 

ein Paarvon ersten und zweiten Drehmoment- 
ubertragungselementen (5, 2), die relatrv zu- 
einander drehbar sind; 

eine Dampfemabe (26), die mit dem, ersten 
Drehmomentubertragungselement verbunden 
ist und eine Vielzahl von in Umfangsrichtung 
beabstandeten radialen Nabenarmen (33) um- 
fasst; 

eine Vielzahl von Druckfedem (30), die zwi- 
schen dem zweiten Drehmomentubertra- 
gungselement (5) und den Nabenarmen ange- 
ordnet sind; 

ein Ringelement (40), Welches die Druckfedern 
(30) umgibt, dadurch gekennzeichnet, dass 
das Ringelement eine Innenumfangsseite auf- 
weist, die in der Lage ist, die radial auBeren 
Umfange der Druckfedem (30) zu beruhren, 
wobei eine Druckfeder in der Umfangsrichtung 
zwischen zwei benachbarten Nabenarmen 
(33) angeordnet ist. 

2. Drehschwingungsdampfer-Anordnung nach An- 
spruch 1 , wobei das Ringelement (40) an der Innen- 
umfangsseite eine Vielzahl von in Umfangsrichtung 
beabstandeten radialen Vorsprungen (41 ) aufweist, 
die in Richtung zu den radial auBeren Umfangen 
der Druckfedern vorstehen. 

3. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei die Vorsprunge (41) unabhangig 
von einem Korper des Ringelements (40) sind. 

4. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei die Vorsprunge (41) einstiickig mit 
einem Korper des Ringelements (40) sind. 

5. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei jeder der Vorsprunge (41) einen 
Ruckhalteabschnitt aufweist, welcher einen vorbe- 
stimmten Bereich jeder Druckfeder zuruckhalt. 

6. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei die Innenumfangsseite des Ringe- 
lements (40), mit Ausnahme der Bereiche, an de- 
nen die Vorsprunge (41) vorgesehen sind, so di- 



mensioniert ist, dass sie auBer Kontakt mit den ra- 
dial auBeren Umfangen der Druckfedern ist, unter 
der Bedingung, wenn die Vorsprunge mit den 
Druckfedern in Kontakt gebracht werden. 

5 

7. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei die Vielzahl der in Umfangsrichtung 
beabstandeten radialen Vorsprunge ein radial inne- 
res Ende aufweist, das standig mit dem radial au- 

io Beren Umfang jeder Druckfeder in Kontakt gebracht 
wird. 

8. Drehschwingungsdampfer-Anordnung nach An- 
spruch 2, wobei die Vielzahl von der in Umfangs- 

15 richtung beabstandeten Vorsprunge ein radial inne- 
res Ende aufweist, das mit dem radial auBeren Um- 
fang jeder Druckfeder nurdann in Kontakt gebracht 
wird, wenn die Druckfedern einer Zentrifugalkraft 
unterworfen sind, die groBer ist als ein vorbestimm- 

20 ter Wert. 

9. Drehschwingungsdampfer-Anordnung nach An- 
spruch 7 oder 8, wobei jeder der Vorsprunge einen 
Fingerabschnitt (142) aufweist, der radial nach in- 

25 nen von dem radial inneren Ende vorsteht, wobei 
der Fingerabschnitt (142) zwischen benachbarten 
Windungen jeder Druckfeder (30) eingesetzt ist, um 
die Druckfedem in zwei Segmente zu teilen. 

30 10. Drehschwingungsdampfer-Anordnung nach An- 
spruch 9, wobei jeder der Vorsprunge ferner an in 
Umfangsrichtung entgegengesetzten Seiten des 
Fingerabschnitts (142) ein Paarvon Ruckhalteab- 
schnitten (143) aufweist, welche vorbestimmte Be- 
ss reiche jeder Druckfeder (46) zuruckhalten. 

11 . Drehschwingungsdampfer nach Anspruch 1 , wobei 
die Druckfedem (30) bogenformig sind. 

40 

Revendications 

1. Ensemble d'amortisseur de vibrations de torsion 
(6), comprenant : 

45 

une paire de premier et deuxieme elements de 
transmission de couple (5, 2) pouvant toumer 
run par rapport a I'autre ; 
un moyeu amortisseur (26) raccorde de facon 
so opSrationnelle audit premier element de trans- 

mission de couple et presentant une pluralite 
de bras de moyeu radiaux, espaces de facon 
circonferentielle (33) ; 

une pluralite de ressorts de compression (30) 
55 disposes entre ledit deuxieme element de 

transmission de couple (5) et iesdits bras de 
moyeu ; et 

un element annulaire (40) entourant Iesdits res- 
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sorts de compression (30), 

caracterise en ce que I'element annulaire 
comporte un cote circonferentiel interieur capable 
de toucher les peripheries radialement exterieures 
desdits ressorts de compression (30), dans iequel 
un ressort de compression est agence dans la di- 
rection circonferentielle entre deux bras de moyeu 
adjacents (33). 

2. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 1, dans Iequel (edit element 
annulaire (40) comporte sur ledit cote circonferen- 
tiel interieur une pluralite de saillies radiates (41), 
espacees de facon circonferentielle, faisant sail lie 
vers lesdites peripheries radialement exterieures 
desdits ressorts de compression. 

3. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 2, dans Iequel lesdites 
saillies (41) sont independantes d'un corps dudft 
element annulaire (40). 

4. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 2, dans Iequel lesdites 
saillies (41) sont solidaires avec un corps dudit ele- 
ment annulaire (40). 

5. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 2, dans Iequel chacune des- 
dites saillies (41) comporte une section de retenue 
retenant une partie predeterminee de chacun des- 
dits ressorts de compression. 



pression seulement iorsque lesdits ressorts de 
compression sont soumis a une force centrifuge 
plus grande qu'une valeur predeterminee. 

5 9. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 7 ou 8, dans Iequel chacune 
desdites saillies comporte une section de doigt 
(142) faisant saillie radialement vers I'interieur a 
partir de ladite extremite radialement interieure, la- 

10 dite section de doigt (142) etant ins6r6e entre des 
bobines adjacentes de chacun desdits ressorts de 
compression (30) pour diviser lesdits ressorts de 
compression en deux segments. 

*5 10. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 9, dans Iequel chacune des- 
dites saillies comporte en outre sur des cdtes op- 
poses def agon circonferentielle de ladite section de 
doigt (142) une paire de sections de retenue (143) 
20 retenant des parties predetermin6es de chacun 
desdits ressorts de compression (36). 

11. Amortisseurde vibrations de torsion selon la reven- 
dication 1 , dans Iequel les ressorts de compression 
25 (30) sont arques. 
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6. Ensemble d'amortisseur de vibrations de torsion 35 
selon la revendication 2, dans iequel ledit cote cir- 
conferentiel interieur dudit element annulaire (40), 
a I'exception des parties ou lesdites saillies (41) 
sont prevues, est dimensionne de facon a etre hors 
contact avec lesdites p6ripheries radialement exte- 40 
rieures desdits ressorts de compression a Petat ou 
lesdites saillies sont mises en contact avec lesdits 
ressorts de compression. 



7. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 2, dans iequel la pluralite de 
saillies radiales, espacees de facon circonferentiel- 
le, comporte une extremite radialement interieure 
qui est amenee en contact avec ladite peripherie 
radialement exterieure de chacun desdits ressorts so 
de compression a tout moment. 



8. Ensemble d'amortisseur de vibrations de torsion 
selon la revendication 2, dans Iequel la pluralite de 
saillies espacees de facon circonferentielle com- 55 
porte une extremite radialement interieure qui est 
amenee en contact avec ladite peripherie radiale- 
ment exterieure de chacun desdits ressorts de com- 
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FIG.5 
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FIG.6 



30 




14 



